The correlations between evaluation procedures, based on deviations from contemporaries of first records and averages of records of daughters and a method currently used at the New York Dairy Records Processing Laboratory, are computed for records of daughters of ]98 A.I. Holstein sires. These correlations are successively recalculated for number of daughters per sire greater than 20, 50, and 200. The relationships are relatively low when all sires are included in the analysis. For more than 50 daughters, a few correlations are large enough to warrant consideration of these procedures in sire evaluation when computing facilities are limited.
The importance of proving sires has increased with the growth of artificial insemination. Many procedures have been proposed for evaluating sires used in artificial insemination programs based on the records of their progeny. In fact, the progeny test appears to be the most valuable tool by which sires can be chosen for heavy service. Some of the proposed evaluating procedures are very time-consuming unless modern high-speed computing equipment is available. The purpose of this study was to compare the evaluation of sires based on a method currently used at the New York Dairy Records Processing Laboratory, with evaluation by various other methods some of which require much less computational effort.
DATA
The D.H.I.A. records used were 305-day, 2×, M.E. fat and milk production records of daughters of 198 Holstein sires used in artificial insemination. The number of records per sire ranged from one to 5, 096 . The number of daughters with first records per sire varied from one to 2,338. First records were defined as records of cows which freshened at less than 33 too. of age.
EXPERI~IENTAL PROCEDURE
In all studies of this type a problem is posed when an attempt is made to determine a criterion for evaluating a sire's true genetic worth. If large numbers of records are available from each sire's progeny, and if these records were made under random environmental conditions, at least random with regard to the population considered, then an average of such records would provide a very accurate measure of a site's genetic merit. Such a situation does not exist at this time. Therefore, an evaluation procedure must be arbitrarily chosen with which to compare other procedures. If the control procedure is better than the others compared, then it is apparently a good choice. The procedure which was chosen as the control is a slight modification of one presented by Henderson et al. (5) and is the method used at the Dairy Records Processing Laboratory at the time of this study (January, 1960) . Heidhues et al. (2) extensively discuss the statistical basis of this procedure. Henderson (4) has shown, in general, that the selection index procedure maximizes the probability of correct ranking for breeding value. It seems reasonable to think that the control procedure, which is a slight modification of the selection index procedure, evaluated bulls according to estimated breeding value better than the other procedures examined.
For completeness this procedure is briefly described. Breeding value is estimated as • EBV = where m -- Product moment correlations were computed between the values obtained for each procedure and the control procedure for both milk and fat. The correlations associated with milk are shown in Table 1 and those concerning fat in  Table 2 for all sires, regardless of number of daughters and for sires having at least 20, 50, and 200 daughters with first records. Approximate confidence limits for these correlations were computed by use of the z transformation, as given by Fisher (1), where z = loge (1 + r)~ The 95% confidence interval
for z is z ± 1.96a~, where a-~ --and n = number of observed pairs. Apn-3 proximate confidence limits for r were then obtained by transforming the upper and lower limits of z back to r values. These limits are also listed in Tables 1  and 2 . Inspection of Tables 1 and 2 reveals that the correlations for fat and milk are very similar. Therefore, discussion will be restricted to the evaluation procedures for milk production. a:N =:Number of daughters with first records per sire group. b rL : The lower bound of the 95% confidence interval of the correlation coefficient. e ru = The upper bound of the 95% confidence interval of the correlation coefficient.
DISCUSSION
The first eight procedures are based on quantitative measures of breeding value--four of these on first records only and four on means of daughter averages. The 17th method is also a quantitative measure. Part-whole relationships exist between these and the control procedure. The correlations with the control procedure increase with increasing similarity between the procedures. For example, the quantitative procedures expressed as deviations from herd, stablemate, and adjusted stable-mate averages are correlated nearly the same with the control procedure. These deviations usually would be expected to be approximately the same. Even within this group of deviations the correlations with the control increase slightly as the procedures become more similar to the control. Deviations from adjusted stable-mate averages are more like the control than deviations from stable-mate averages which, in turn, are less dissimilar to the control than deviations from herd averages. Among the quantitative procedures the daughter average is least similar and Procedure 17 is most a N--Number o£ daughters with first records per sire group. b rL----The lower bound of the 95% confidence interval of the correlation coefficient. c ru----The upper bound of the 95% confidence interval of the correlation coefficient. similar to the control procedure. The correlations also increase when means of daughter averages are used rather than first records. The control procedure is based on average records rather than first records.
Another factor to consider in comparing these procedures is the character being evaluated. Procedures 1-8 and 17-18 are based on prediction of a sire's breeding value for pounds of milk or fat. Methods 9-16 are not quantitative in the same sense. They are merely evaluations according to estimated probabilities that daughter records will exceed those of some group of contemporaries.
The magnitude by which these records exceed or fall short of their contemporaries is not measured. In theory, it would seem that both types of procedures would give the same results. If, however, some sires produce a few very good or a few very poor offspring, then these extreme deviate records will tend to lower or raise the evaluation when the evaluation procedure is based on pounds of production, even though the very poor records or very good records are caused by extremes of environment. The plus or minus system minimizes the effect of such extreme deviations. Yet, if the extreme deviations are truly genetic effects, then the plus or minus procedure will not measure the differences as accurately as the quantitative procedures. The plus or minus procedures also are not affected as much by faulty observations or errors of recording as are the quantitative procedures. Of course, fairly large numbers of records must be available or the plus and minus system also will be somewhat affected. An advantage of the nonparametric procedures is the computational ease of some of them. For example, the number above season average would be easy to calculate as would the number above herd averages. To be useful, however, such methods must be sufficiently accurate. It also should be noted that these procedures would be affected by faulty age-correction factors and by selection, as would the quantitative methods.
Tile correlations found in this study indicate that both types of procedures give essentially the same result but that more daughters are needed for the plus or minus systems to be as accurate as the quantitative procedures. Examination of Tables I and 2 reveals that the correlations between Procedures 1-17 and Procedure 18 are so low for the case where all sires are evaluated regardless of number of daughters as to preclude any consideration of these procedures for use in sire evaluation, if it can be safely assumed that the control procedure is the best. It should be noted that if the control procedure measures breeding value relati~,ely inaccurately, then this conclusion would not be valid. The poorest relationships seem to exist for the plus and minus systems for first records with the control procedure.
If N is larger than 200, all procedures utilizing means of average records of daughters provide essentially the same evaluation as the control procedure. The methods which use first records alone are not correlated with the control procedure as much as expected. It appears, even with still larger N, that evaluation on first records will not give the same results as the control method, which suggests that sonic factor such as age-conversion factors or selection may be causing the difference.
CONCLUSIONS
If it can be assumed the procedure used for evaluating sires at the New York Dairy Records Processing Laboratory is the best, and if no restrictions are placed on the number of first records of a sire's progeny required for consideration, then none of the alternative procedures examined is sufficiently correlated with the control procedure for general use in sire evaluation. If, however, at least 50 first records are available from each sire group, the procedures utilizing averages of daughter averages provide nearly the same evaluation as the standard procedure. The computationa]ly easy plus and minus systems may have merit if computational costs are high and if at least 50 daughter records are available per sire group.
